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ABSTRACT 


This publication presents progress reports on Water Conservation Projects 
funded by the Research and Demonstration Program of the Massachusetts 
Division of Water Pollution Control. 


It is comprised of summaries of three completed projects and updates on 
two projects currently in progress. Those now complete are: the Amherst, 
North Reading and Greenfield projects. The Amherst project was a multi- 
faceted demonstration which included retrofitting of fixtures in a sample 
of homes, apartment complexes and college dormitories, a town water use 
evaluation and a drought contingency plan. The North Reading project de- 
monstrated water savings through the retrofitting of fixtures in a sample 
of homes. The project in Greenfield demonstrated the use of rebates on 
water bills as an incentive to residents to retrofit the fixtures in their 
homes. Now in progress are the demonstration of a pressure reduction 
valve in Boston and the installation and demonstration of a waterless com- 
posting toilet in Hampden. 


PERCENT USE BY RESIDENCES HOW WATER IS 
USED IN HOMES 


(EPA Water Conservation in 
New England -— June 1978) 
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HOW WATER IS USED IN BATHROOMS 
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Flushdams save 


25-40% (7-9 g/p/d)* 


Aerators save —eee 
15-33% (1-2.5 g/p/d)* 
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Low flow showerhead saves 40-50% (4-5g/p/d) 


PREDICTED SAVINGS WITH THREE DEVICES 20-30% 
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Savings realized 
in pilot programs 20 
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* Based on 0 
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DEQE - OWPC: Technical Services Branch 


RESIDENTIAL WATER USE 


IN NEW ENGLAND 


I. INTRODUCTION 


In September 1978, the Massachusetts Association of Conservation Commissions 
(MACC), under contract to the Massachusetts Division of Water Pollution Control 
(MDWPC) began a water conservation project to encourage local governments to 
initiate community water conservation projects. This contract (R&D Project 
#79-07) was funded through the MDWPC's Research and Demonstration Program which 
is provided under Section 27 of Chapter 21 of the Massachusetts General Laws, as 
amended. 


MACC worked with communities to develop proposals which would test out water 
conservation ideas and implementation techniques. Ultimately, thirty-nine 
proposals were submitted. From these, six were selected by the MDWPC for 
funding on the basis of soundness of the proposal, relevance to the issues and 
availability of funds. 


The purpose of the Water Conservation Project was to provide community demonstra- 
tions of water conservation and not necessarily to research the state-of-the-art. 
A grass roots effort was desired to promote water conservation ideas. Further, 
it was hoped that the demonstration would have a "snowball" effect and that the 
Massachusetts legislature would consider funding future projects which would 
continue the effort, as there still exists a need in many communities to reduce 
water consumption and to establish sensible water use habits through education 
and the use of available technology. 


This goal was realized. In the summer of 1982, then Governor Edward J. King 
signed into law a comprehensive $357 million water management package as part 

of Chapter 286 of the Acts of 1982. Of this, $2.5 million has been allocated 

to encourage water conservation in public buildings in the Commonwealth by 
retrofitting fixtures with water saving devices. Another $1 million has been 
obligated under Chapter 241 of the Acts of 1982 to assist communities in providing 
private homeowners with information and technical assistance in effective methods 
of water conservation. The program provides for the purchase and distribution of 
water conserving devices to retrofit fixtures in existing homes through grants 

to cities, towns, and water supply districts. These programs will be administered 
through the Department of Environmental Quality Engineering, Division of Water 
Supply (DWS). For further information please contact Myra Schwartz, DEQE, Division 
of Water Supply, One Winter Street, Boston, Massachusetts 02108, (617) 292-5528. 


It is the purpose of this publication to present summaries of the findings and 
recommendations of the completed Water Conservation Projects and updates on 

those in progress. It is part of an effort to keep municipal and other concerned 
officials informed and enthusiastic about the issue of water conservation; and 

to distribute information which we hope will be useful to the communities of 
Massachusetts. In addition, the three completed projects, North Reading, 
Amherst, and Greenfield, focused on retrofit of fixtures with water saving 
devices and should provide good background information for municipalities that 
may be interested in applying for grants under the upcoming DWS water conser- 
vation program. 


Some copies of the final reports on the projects are still available. "The 
Amherst Water Conservation Project: Final Report"' is available, for a $5 fee, 


from the Water Resources Research Center, Blaisdell House, University of 
Massachusetts, Amherst, Massachusetts 01003, telephone (413)545-2842 


"North Reading Water Conservation Study, Final Report" and "The Design and 
Impacts of a Demonstration in Residential Water Conservation: Greenfield, 
Massachusetts" can be obtained through DEQE, MDWPC, Lyman School, Westview 
Building, Westborough, MA 01581, telephone (617)-727-0437 


Figure 1 summarizes the water savings realized in the demonstration projects 
in Amherst, North Reading and Greenfield. 


as CASE STUDIES 
A. AMHERST WATER CONSERVATION PROJECT 


Conducted by: Hitchcock Center for the Environment and the Town of Amherst; 
August 1980 to May 1982 


The town of Amherst experienced a serious water shortage in the summer of 

1978. In August 1980 the Amherst Water Conservation Project, the first state 
funded community-wide water conservation program in Massachusetts, was begun. 
It established major goals for the town: to remain self sufficient in it's 
water supply; to extend the life of the wastewater treatment plant; to post-—- 
pone the need to develop new water sources; and to avert future water short- 
ages. 


As a part of this project, two annotated bibliographies were prepared. The 
first, intended as a working document for the project, was a general survey of 
the literature on water conservation. Copies of this two volume work are on 
file at the Water Resources Research Center at the University of Massachusetts 
and at the Division of Water Pollution Control in Westborough, Massachusetts. 


The second bibliography was of references and educational materials for 

teachers of grades kindergarden through 12 on the nature and importance of 

water resources. Many of these books, references and curriculum aids are avail- 
able at the Hitchcock Center for the Environment, Amherst. 


The primary purpose of the project was to evaluate the major types of water 
consumption in Amherst and to demonstrate areas where significant water 
savings might be gained. Approximately one-half of the water consumed in 
Amherst is by the three higher education institutions; the remainder by homes, 
apartments and businesses. Therefore, the project was designed in two parts: 
one focused on town use, the other on institutional use. 


The town subproject researched water use characteristics, demonstrated water 
saving devices and conducted a public education campaign. Analysis of a ran- 
dom sample of 10 percent of the households in Amherst showed no significant 
correlation between water consumption and the presence of water using appli- 
ances, lawn watering or other physical household water use characteristics. 
This suggests that personal habits of water use are probably more important 
to the household's consumption than the types of uses, and that simply by 
using water more efficiently, many households could significantly reduce 
their water consumption. 


Water conservation technology was advertised to residents through media 
coverage, inserts in water bills and a pamphlet designed specifically for 
apartment dwellers. Demonstrations of water conservation devices were con- 
ducted in homes and apartment complexes. In homes, low flow showerheads 


were offered to 15 households and installed in nine, by project staff. These 
nine averaged a 16.4 percent reduction in water use and all but one enthusi- 
astically endorsed the devices. 


Since 40 percent of Amherst's non-campus population lives in apartment com- 
plexes, these are an important component of water use considerations. One 
complex, under controlled conditions, installed low-flow showerheads and 
reduced water pressure resulting in a 33 percent drop in water use. In addi- 
tion to water savings, reduced pressure should result in savings on mainte- 
mance. A survey of maintenance records at one of Amherst's largest complexes 
showed twice as many plumbing repairs to a cluster of apartments with 115 
pounds per square inch (psi) pressure as compared to a cluster serviced 
through a pressure reduction valve with 45-55 psi pressure. These findings 
were presented to owners and managers of all remaining apartment complexes 
and by the close of the project, all major complexes had installed water 
saving showerheads. 


The institutional subproject, introduced a "Water Conservation Awareness 
Campaign" at the three schools. It focused on conservation in the dormitories 
since one-third of all the water used by the colleges is in the dormitories. 

As a follow-up to that campaign, a survey of the residents of UMass dormitories 
in February 1981 indicated that 61 percent of respondents had changed their 
water use habits to reduce consumption. In addition, once people changed their 
water use habits, they tended to keep new habits as evidenced by the 72 per- 
cent of respondents who said they still practiced new habits six months after 
the 1980 water emergency. 


Once through cooling accounts largely for the remainder of water used on the 
campuses. This process uses tap water to cool air conditioning, refrigeration 
or mechanical equipment and does not recycle it. Cooling towers, for recycling 
this water, are present on all three campuses but handle only a portion of the 
water used for cooling. The project estimated that at least 15 to 20 percent 
of the water consumed at UMass is for once-through cooling and could be elimi- 
nated. ; 


Cost/benefit analyses for three specific water conservation methods reported 
the costs of purchasing and installing equipment and borrowing the necessary 
money compared to the savings from reduced water and energy use. In an Amherst 
hotel having 51 rooms and an estimated 18,600 person nights, the payback 

period for low flow showerhead installation was only 3.8 months with a $2,264 
per year future savings. For the Campus Center Hotel, with 116 rooms, the 
payback period was 1.6 years with annual savings of $803 per year. In a 204 
unit apartment complex, the payback period for installation of water pressure 
reducers was approximately three months with a predicted annual savings of 
$6,000 per year. 


As a final task, the Amherst Conservation Commission, in conjunction with town 
officials and representatives of the University and the two colleges met to 
formulate a drought contingency plan with the objective of meeting reasonable 
water supply requirements of all customers throughout a period of water short- 
age. The plan includes procedures aimed at preserving the reservoir water 


a. 


: 


supply during drought periods and measures to reduce consumption during a 
shortage which match the level of water use reduction to the degree of water 
shortage. ; 


At present, conservation efforts are still going on in Amherst. In January 
1983, Girl Scouts leafletted 1,200 residences with literature on water con- 
servation; and the Massachusetts Public Interest Research Group (Mass PIRG) 
has a full scale water conservation program scheduled for spring on the UMass 


campus. 


B. NORTH READING WATER CONSERVATION PROJECT 


Conducted by: NRG/New Resource Group, Inc., 3 Joy Street, Boston; 
August 1930 to September 1981 


The town of North Reading has experienced several problems with its water 
supplies over the past few years, including periodic closings of some wells 
due to high concentrations of iron and manganese. In 1978, the discovery 

of the suspected human carcinogen, trichloroethylene, forced the shutdown 

of it's major well. These problems necessitated costly water purchases from 
the town of Andover, and in turn, caused a water rate increase of 80 percent 
in April 1979. Such problems, and concerns for future supply needs prompted 
the proposal for the North Reading Water Conservation Project. 


The primary purpose of the study was to determine the effectiveness of demand 
management in homes, through retrofit with water-saving devices. Additional 
objectives included: demonstrating the potential for water savings with a 
town-wide distribution program; providing an example for other cities and 

towns with similar water concerns; determining homeowners' reactions to the 

use of the devices; and outfitting 200 North Reading homes with water conserva— 
tion devices to provide permanent annual water savings. 


For the study, 180 volunteer households were provided, free of charge, with 
low-flow showerheads (2.3 gallons-per-minute), toilet flushdams, and faucet 
aerators (2 gallons-per-minute). These were installed for the most part by 
the residents with assistance from the consultant, where necessary. The 
devices were used from September 1980 to March 1981, and water consumption for 
the individual households during this time period was compared to their con- 
sumption during the two previous winter periods. 


Follow-up survey questionnaires were sent to these households to obtain in- 
formation on household size, factors affecting water use, ease of installation, 
satisfaction with the devices and recommendations regarding a town-—wide 
distribution program. Responses were received from 147 households; 40 had to 
be disqualified for reasons such as leaks, change of ownership or unmetered 
service. The remaining 107 were analyzed in two groups: 93, which fit all 

the survey criteria; and the full 107 which included 14 households with special 
circuuistances such as previous use of water conservation devices; but which 
might be considered as sore representative of the general population. The 
group cf 93 -aduced their water consumption by 15.7 percent and the larger 
group of 10/7 reduced their consumption by 15 percent. The reduction in water 
use was statistically significant for both groups. The reductions are less 
than the results reported in residential water conservation studies of commu- 
nities implementing water conservation for the first time. This is because 

of the history of water problems in the town and previous conservation efforts. 
North Reading residents already use about 25 percent less water than the 
national average. 
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Questionnaire data provided dramatic evidence of popular support for resi- 
dential retrofit efforts. Approximately two-thirds of the participants 
joined the program to save water, and the rest to save money and energy. 
Forty-five of the households had tried some previous form of water conserva- 
tion. Ninety-five percent of the households installed the devices without 
assistance. After using the devices for three months, 98 percent of the 
participants said they would recommend the devices to their friends. In the 
final questionnaire, households rated the quality of the new showerhead in 
comparison to their old showerhead as "improved,'' 47 percent; "the same," 

38 percent" or "worse," 15 percent. When asked if they would purchase these 
or similar devices if they moved to another home, 86 percent said "yes" for 
the showerhead, 91 percent for the aerators, and 94 percent for the toilet 
dams. Sixty-five percent of the households stated that the use of the water 
conservation devices had increased their awareness of resource conservation 
and caused them to seek other energy or resource conservation methods. 
Finally, 95 percent of the participants thought the devices should be dis- 
tributed on a town-wide basis. 


The cost of a town-wide distribution program, including both the cost of 
devices and the public education effort necessary to achieve an 85 percent 
retrofit rate, was estimated to be $18.00 for each participating household. 
Using the 15 percent water savings predicted by the study and considering 

only savings on drinking water, the "payback period" (time at which the cost 

of the program to the town is equal to the costs that would have been incurred 
for the water saved) for a town-wide program in North Reading would be approxi- 
mately 31 months. 


If a program like this were implemented in the Boston Standard Metropolitan 
Statistical Area with a goal of an 85 percent retrofit rate, a savings of 
almost 8.4 billion-gallons-per-year could be expected. The payback time would 
be approximately two years if drinking water savings alone is considered, 

and only one year if sewage treatment costs are factored in, as well. 


Retrofit of the residences in the Commonwealth of Massachusetts by a state- 
wide program would produce significant savings and, because of the economies 
of scale, the most attractive cost/benefit ratio of all. Assuming an 85 per- 
cent retrofit of the Commonwealth's 2.03 million eligible units, aggregate 
savings state-wide of nearly 17.0 billion-gallons-—per-year could be expected. 
In practice, the savings for Greater Boston and for Massachusetts could be 
considerably greater than the figures for North Reading--a town that was 
already practicing a significant degree of water conservation before its 
retrofit program. 
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C. GREENFIELD WATER CONSERVATION PROJECT 


Conducted by: The Center for Economic Development, School of Business 
Administration, University of Massachusetts, Amherst; 
February 1981 to August 1982 


The Greenfield Water Conservation Project was a demonstration of residential 
water saving devices coupled with an education campaign around water use. 


The demonstration centered on the voluntary participation of residents of 

201 homes selected as a sample of Water District D, in this city of 20,000. 
The demonstration participants, as these residents were known, were informed 
of the opportunity to receive a $5.00 credit on their next (semi-annual) water 
bill if they furnished the town with proof of purchase of an "approved" water 
saving showerhead or toilet dam. Credit was available for as many devices as 
their home could utilize. Members of the Greenfield Water Conservation Com- 
mission assembled a list of locally available low-flow showerheads (<3 
gallons/minute) and toilet dams (only 1 was available locally); and a fact 
sheet on these was mailed to demonstration participants. The rebate offer 
was in effect from April 1 to December 31, 1981. 


As background to this program it must be noted that in September 1980 the town 
had increased its price for water by 25 to 73 percent, and had initiated sewer 
use charges of 50¢/100 cubic feet. Just prior to these changes, the town had 
offered the $5.00 rebate to all residents for the installation of low-flow 
showerheads. In addition, a public information campaign on water conservation, 
consisting of short newspaper articles, public service radio announcements and 
leaflet distribution, had been conducted. 


It was felt that since price changes had occurred throughout the town and were 
not unique to the demonstration group, that the price change not be considered 
as a part of the demonstration. Furthermore, the rebate offer was more in- 
tensively advertised to demonstration participants than it had been to the 
town; and participants were the focus of a strong advocacy campaign of fact 
sheets, mailings, phone calls and media publicity. 


The final report offers detailed information on the demographics of participants 
and non-participants, and meeting attendance, as well as information on adver- 
tising and media coverage of the program, and fact sheets used in the project. 


During the study period, water consumption by the demonstration group dropped 
by nearly 16 percent. During that same period, residents in the balance of 
District D (which served as a control group) consumed 6 percent less water. 
Consequently, it appears that participation in the program resulted in a 10 
percent reduction in water consumption. 
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Among the Project's findings were: 
1) The Project was successful and effective. This effectiveness 
was increased by the heightened consciousness in the community 


about the need to conserve water. 


2) Revenues to the local government from the increase in water 
rates furnished funds for the rebates. 


a)) Personal attention EO Gach of the participants contributed to 
the success of the program. 


4) People's willingness to attend meetings is limited and infor- 
mation must be transmitted quickly and concisely to them. 


5) While it is not easy to characterize households that saved more 
water, it appears that individual attitudes and motivation 
explain water conservation more than do social and economic 


indicators. 


6) Toilet devices were less popular and less frequently installed 
than showerheads. 


It was recommended that before a similar program is implemented in any community, 
the following conditions should be met: 


1) Water conservation is an actively discussed issue in the community. 


2) Local government is willing to support and cooperate in the conduct 
of the program. 


3) Water rate increases must be planned or have been recently imple- 
mented. 


4) Residential water use must be metered. 


5) A eroup of citizens must be interested in participating in tandem 
with the local government. 


Oo) theee kinds of Gesources are available: 


al) eB pad de states 5 
by) a Citizen oreanization; and 


c) a materials budget 


he 


De CURRENT PROJECTS 
i 19 HAMPDEN WATER CONSERVATION PROJECT 


Conducted by: Massachusetts Audobon Society at the Laughing Brook Education 
Center and Wildlife Sanctuary, Hampden; October 1980 to May 1984 


The Hampden Water Conservation Project is the demonstration of the Clivus Multrum 
waterless, composting toilet. This is a biological unit which uses bacteria, 
fungi, and other organisms to decompose human and kitchen wastes into odorless, 
rich compost. It is a passive system with only one mechanical part, a small 
electric fan. The toilet was installed in January 1981 and is used only by staff 
members so that it can be closely monitored. The holding tank is painted with 
bright graphics which explain how the toilet functions and is the focus of a great 
deal of interest from many visitors to the Center. The system has been function-— 
ing well; only one small problem with insects (fruit flies) was encountered 
during the first two months of use. This disappeared, without the need for in- 
tervention, after allowing time for the natural biological community to establish 
itself. 


At present, no end product (compost) has accumulated, as wastes take two to three 
years in the system before being fully composted. After that period there is con- 
tinual accumulation with use. Once a product is available it will be tested 
thoroughly; meanwhile monitoring of temperature, waste input and gases is taking 
place. 


At the conclusion of the project, a final report will be available for distribu- 
tion. 


Uae BOSTON WATER CONSERVATION PROJECT 


Conducted by: The Boston Water and Sewer Commission, Boston; 
March 1981 to November 1983 


The Boston Water Conservation Project consists of reducing pressure in a high 
pressure service area by the use of a pressure reduction valve placed in the 
service line. The pressure in the main serving the study area, a neighborhood 

of around 400 homes in the Georgetown section of Boston, ranges from 74 to 110 
pounds per square inch (psi). The pressure reduction valve, which was installed 
in June 1982 and operational in November 1982, will reduce pressure to residences 
to a more reasonable range of 45 to 81 psi, and hopefully, in turn, lower water 
use. After the valve was put into service, some residents of an apartment complex 
complained of insufficient pressure; the pressure was adjusted up in December and 
no further complaints were voiced. 
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Residential water use will be monitored over a 12-month period at the reduced 
pressure and compared to water use for the 12-month period prior to the in- 
stallation of the valve. This monitoring is expected to be completed in 
November 1983 and a final report on the project will be available shortly 
thereafter. 
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